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Gunshot Injury to the Tibioperoneal Trunk Repaired with
Non-reversed Bifurcated Greater Saphenous Vein
Interposition Graft: A Case Report
A. Kantarovsky1*, I. Portnoy1, I. Ashkenazi2, B. Kessel2 and R. Alfici2
1Vascular Surgery Unit, and 2Trauma Unit, Surgery B, Hillel Yaffe Medical Center, Hadera, Israel
An acute occlusion of the tibio-peroneal trunk, due to gunshot wound injury in a young woman is presented. Delineation of
the injury was determined during wound exploration. The wounded vessel was resected and arterial reconstruction was
achieved by contralateral non-reversed greater saphenous vein graft interposition pretreated with blind valvulotomy. A large
venous tributary allowed a bifurcated graft to be constructed. This case describes the technique of bifurcated non-reversed
venous grafting, which has not been reported in an acute trauma scenario. The advantages of the method are discussed.
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Introduction
Limb ischaemia due to a penetrating gunshot wound
is usually due to localized damage to the artery. This is
in sharp contrast to atherosclerotic disease, in which
the arterial occlusion is usually multilevel, even if the
critical occlusion is located in only one area of the
arterial tree. Arterial wounds, therefore, are amenable
to local repair, rather than bypassing a whole segment.
The large tract produced by the gunshot wound
facilitates the approach. We describe a case in which
the occluded artery was reconstructed with a contral-
ateral saphenous vein graft positioned antegrade after
valvulotomy.
Case Presentation
Ayoung 16-year-old woman arrived at the emergency
room after multiple high velocity gunshot wounds.
She was conscious with a blood pressure of 124/88
and pulse of 112. She had open wounds in her left
elbow, a superficial tangential shot wound in the left
flank, and an open fracture in her right leg. Her right
foot was cold and cyanotic and no pulse was palpable.
Doppler could not detect flow at ankle level of the foot.
CT of the thorax and the abdomen showed free
intraperitoneal blood and a ruptured spleen with a
bullet fragment lodged in the hilus. Angiography,
initially planned; was not done, as she was urgently
transported to the operating theatre for laparotomy
and splenectomy.
Thereafter, the ischaemic limb was explored: the
nerves were intact. After external fixation of the right
tibial fracture, the large wound was extended reveal-
ing a contused tibio-peroneal trunk as shown in Fig. 1.
A segment of the greater saphenous vein was
harvested from the contralateral thigh. The segment
harvested included a large branch that was to be used
as a part of a bifurcated graft. After performing
proximal anastomosis between the tibio-peroneal
trunk and venous graft, a valvulotome (LeMaitre
Valvulotome, Vascutech, 164 Middlesex Turnpike,
Burlington, MA 01803) was passed through both
limbs of the graft. The distal anastomoses were then
fashioned (Fig. 2).
At the end of the operation, the foot became warm
and a pulse was palpable in the posterior tibial artery.
The patient was discharged after an additional
orthopedic procedure with a warm and viable foot
and with a palpable pulse, two weeks after admission.
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Two years later, the patient’s foot is intact with a
palpable pulse.
Discussion
The patient presented suffered from severe ischaemia
of the leg due to a penetrating high velocity gunshot
wound. During exploration, obstruction of a non-
lacerated tibio-peroneal trunk was found. We assume
the mechanism of obstruction was thrombosis sec-
ondary to contusion injury of the artery.
Gunshot injuries of the shank vessels are not rare,
but management of these injuries is controversial.
Once the arteries were exposed and the mechanism of
injury established, there were several options of
treatment. One option would be to perform only one
bypass between the popliteal artery to whichever
arterial branch seemed appropriate. Whether repair of
only one vessel is appropriate is a controversial issue.
It has been shown that one patent vessel is needed to
keep the limb viable.1 In the study mentioned above,
the mean follow-up was only one year. It is not clear
from the study what degree of vascular compromise
will eventually develop. Patients were not examined
for exercise claudication. We thought this option could
not be justifiable in this case. Committing a young
adult to a procedure following which the leg is
supplied in the long term by only a single major
vessel did not seem right. This is true especially since
both the peroneal and posterior tibial arteries were
exposed and revascularization of both arteries was
feasible.
Another option was to perform two bypasses from
the tibio-peroneal trunk to both the peroneal and
posterior tibial arteries. This option would have the
benefit of leaving the victim’s leg supplied by two
major arteries.2 The occluded segment should still
be excluded from the blood flow since distal propa-
gation of thrombus is a real possibility in these
cases. A disadvantage of performing more than one
bypass in penetrating trauma, with severe soft tissue
injury, is that the field of operation is not sterile.
Postoperative infection may lead to anastomotic
dehiscence. Furthermore, this will require four ana-
stomoses, each with its risk of occlusion due to intimal
hyperplasia.
We chose a third possibility, which was to perform
one bypass to both the peroneal and the posterior tibial
artery. This can be achieved by using a bifurcated
vein graft as was described above. Three anastomoses
rather than four are required. The hypothetical
disadvantage is that only one graft is used to
supply the leg. We must assume that in the long-
term, the saphenous vein will not outlast a 16-year-
old patient and two different bypasses might be of
benefit.
Using the contralateral saphenous vein was clearly
indicated in this patient since damage to the deep
veins could not be excluded. Venous reconstruction
has been advocated for larger veins with good results
but is not advocated for smaller calibre veins.3
Harvesting the saphenous vein from the same leg
would have compromised the superficial venous
drainage of the leg, and in the presence of damage to
the deep venous system this would have resulted in
complete venous outflow obstruction.
Reversing the saphenous vein would have been less
suitable in this case. The main advantage of using a
non-reversed vein was that it allows proper diameter
matching between the vein and the corresponding
arteries on both the inflow and outflow sites. Due to
the acute angle between the main trunk of the
saphenous vein and the large branch that was
harvested with it, reversing the vein would have
forced a kink. A LeMaitre valvulotome was used to
destroy the valves.
Fig. 1.
Fig. 2.
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In summary, this case demonstrates the possible use
of a bifurcated saphenous graft in shank vessel
injuries. Non-reversing saphenous graft enabled us
to perform proximal and distal anastomoses with
adjustable vessel diameters, making them more
geometrically suitable. The advantage of using the
LeMaitre Valvulotome is in its small size and its ability
to self-adjust to different vessel circumferences, allow-
ing the stocking of only one device for all possible
cases.
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